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1 

m m m 

5 i^m^m 
10 ^^^m 

3GPP<^HSDPA (ffigh-Speed Downlink Packet Access) 

-rs^^^v'^ — y V^^eiS^V^ 6,t^.TV^5„ beyond 3 G^W)miW-:y:^T J^(D 
15 -feiH^S^i bT:^ft$n-rV^5 0FDM-^MC-CDMA (MxLfi. 

mam v^%ffiv^fc Mc-cDM:3^^j 

^ RCS2002-129. 2002 ^7^, pp.61-pp.66 <lr#^^) ^(D-^/U'f-^^ ]) T 
^ y T©'5^-ir^»'^iSilC'lt# (CQ I (Channel Quality Indicator)) 

^Wimn. -k.-^-:/^^ y T^^^:ov^Tof->^dr•Y y t^<z>mj©cq i ^ 
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-a-the 4X5 = 320 fc' 5/ h^^mi^yi^—J=^xmiWir^::Lti>^!i!i>m^ti:^. 
10 /u^c-^^^Tm^i^^ < . mmx^ <M.{>L'X\^i^ 

^ o 

15 I^B^^M^ 

-^^&^m^ir:Lti!)^x^^tt'h\z.,mm'mti^A--^<-t^^t-A^x^. 

20 5o 

^(o^-f^^ i; r<7)^m^^IM^1^y=¥■Y y T^jJiM^i-saij^^^i:^ stria 
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Els 

25 
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10 UlT'feSo 

15 mi \t. iiF^mm(Dmm(Dj^m i i^w^^mmmmmm i o o (^)^^sr^-t->^ 

^jlMli^SglS 10 2}*. Tl^T-r 10 1 JCT^ffi bfc^fiif 

(JBATroij i:Ba^i-5) l^*$pi 0 3--tiJ:^-rs„ 

20 G I l^*§|S 1 O 3 glftil^^Si^ 10 2 t^hXti bfc^{tft-©-J; <5 G 
I <Sr^* bT?»Jii:7— y (J^T r f F T ; Fast Fourier TransformJ 

F FT^l 0 4}*. G I I^^SPl 0 3:a^??A;bUfc^{tjt-^§:Vi; T/l-T^ 

25 1 0 5> ify^— iJ'ttW^Pl 0 8:RtJ«>^NV n 5/ b^t-i-*Al±Jgpi 1 2-^ffi;/j 

^JU'ltmttto^ 10 5}*. F F TgP 1 0 4 ii>h7^ti \^ft.^\%\t^ X. . S 
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0 6-^mt!i-^o 

^-ifx— iJ'ttwifPi 0 an, FFT§pi 0 A-d^hxtiVf^^mit^x ^ 

^P^taS UT^jt H A R Q (Hybrid Automatic Repeat Request) 1 1 0 

g^tHARQ^ 1 1 0 f*. ^P^l O 9 t^hXtl Vfc^—fy'—^lbmm 
15 HtrlS:^-— TT^-iJ^trm-^tPl 1 l^mtl-r^o ^ftHARQiaSl 1 0 W. 

—^y'-^-^m^m 1 i--W:^"t-5o 
«-^§Pl 1 If*. i-fiHARQlfPl 1 0 7!}>bAt)VrzL=^—^y'—'!^i:m.-^ 

V^ACK/'NACK^figlH5 1 1 9->-m;'3i-So i!^9^l±if*> CRC (Cydic 
Redundancy Check) ^>SV^5 r. i::65pjtg-efe5„ ?^^*5. f^tp^fflfi, CR 

/<^uy Y\t-^ii^mm 1 2{i, FFTi^i 0 4d^bA:^Ufc^lHt-§-J; 
25 ^-^-f n y bm-^-^ttffl UT^itiPpS^IIS^ 113-1~113 - n--.ttJ:^3 

§:<tfpKil!l^§|5 113-l~113-n(±, 'li^^^tgJ^^f-T/'ar^ P TW^ 
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5 C I R ( Carrier to Interference Ratio ) S fc f± S I R ( Signal to 
Interference Ratio) ^(D^M<DmMW.^m\^^^::L t7!)^-SimXh?>o 

^mffawmm^^^mx^^c q i 1 1 4 s c^tf^gp 127^^ 

jit) ir^itiSeUT. y Tlii^lCQ I ^^tRUT^fife-f-So BP*>^ C 

15 A;'jbfcaojt#:'l*^^ffiVN-ccQ i^^ffi'lf^^#^"r5:i^j3:«kt) CQ I 
=Sr^*^-rSo CQ I ^^gpi 1 4f*. lo(D1^:/df.^^JT^^:>c^LTlo(DC 

LT. C Q I ^IpSLU 1 1 4 f*. ±^ Lfc C Q I ^n-^iM 115 

20 T<^f-:/^^ y T^cov^Tc»cQ I ^^^bfc^ij:^ cq i ^Bfcit^i^iS-^^ 

V^•r . ife^ bfc C Q I J; 9 I- UT g:V>„ 

^g^^'fbffPi 1 5f*. CQi^^fpi 1 4ib^^A:fd\.rcm7r^^Mzm^<D^ 

rf^^ y TOCQ I ^f^-^lliUT^P^ 1 1 Q^^ti-f^. 

\ 1 6ft, m^WL^X l 5d^bA;^Jbfc:CQ I Sr^^bX#m$Pl 
25 2 2--W;'3i-S„ 

ff^jbl?pi 1 7 ft. sc^iRgpi 2 7>o^bA;^u/cS cs-i-tf^^^-^jti 
LT^PlHSi 1 8--tfcJ:;b-r§o 
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ACK/NACK^^§|5 1 1 9 it. ^-^^1 1 1 >6> b A;'J bfc^ t) 
mitii J: V .nmi)^!i^WX-hf\^i-£m 9 ^l^iJ^m-^T'fo S N A c Kft#Sr^^ 
5 ^i^:05ig{.^t?;^^VNm'a-Ji::fim«9i|^J^ft#-efe5ACK«-^^^^b> it^L 
fcNACKft-i-*fcf*ACK{t-^^^^-^'fb§P 1 2 0-.tti:^i-5„ 

i^-^-fb^Pl 2 0\t. ACK/^NACK^fifelfiSl 1 9 A;'3 UfcN A C K 

m-^^fcf*ACKjt-^^i^-§-^kbTisfigpi 2 i-^w;^F-rs„ 

10 m-^-^^m\^x^mm 2 2--m;'j-t-So 

#fiifpi 2 2{i, ^piasi 1 6 /ji^e>A;'j ufccQ I , mm^i 1 s^^bA 

;^UifcS c#-§-lt^. S:tJ«ig|^lFP 1 2 1 d:'bA;^U;feNACK^-^^^«:A 
15 S/P^m§Pl 2 3{is #miFPl 2 2;a^feA:^bfc:il^«-7*-i?^i^y T/l^ 

■7^— ^5'?l^5S:)^|^e>^^"7 wv-x-i$'?i^^tJ:i^mbT3^;^5t:7'-y oi^jfeCgATr i 

F F T ; Inverse Fast Fourier TransformJ tB&^ir^) $|S124^ttl;^-f 

So 

I FFTlaSl 2 4{i. S/Pfg^^fPl 2 3 6> A:^ bfc)llft-7^— 
20 5g:7-y ^^mbTG I If A$P 1 2 5--l±J;^ji- So 

G ll^AUl 2 5f*, I F FTlFPl 2 4ii^hAt}i.fcmity^—'^i^G I <lr 

#AbT3iimiim^a§i5i 2 6^mt}-i-^o 

mitMMi^m^ 1 2 6 (i. G I WAU 12 5 -^^hAt) bfcj^ftT^— iJ' 

25 J:«9 5^fti-So 

^mmt^m^pwrn^m i s-i^^i 1 3-n:A^hAti\^fcmmmmnt 
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10 m2^m^^xm.m't^o m2tt. sife^ig«2 0 o(^«^^^-t-:^n >yij^0 

ffilJI^If ^l*m§P 2 0 5. 2 0 6. m-^^ 2 0 7. "i-'fblfP 2 0 9; 

g^ftHARQ§|5 2 1 0.^p^IS2 1 l.^^-^it^2 1 2 RU^mU 2 1 3 
ill{t7"-i5'^iQ;agP2 2 1 - 1~2 2 1 - n^^^-TSo sllftx- iJ' ^StP 2 
15 21-l~221-nf*. =^—^mWti1rhfl^h<D'Vib^. €-illftx — 

S$P2 21-l-'221-nf±. 1 if Jili^if-f SiHftT^-iJ' (^)^3g^fT 

5o ^fc. f^-^fb§P2 1 2^t>*^iigp2 1 Sit. mnmf—^mm^m^2 

2 o^#fifei-s„ 

^mmmmm^ 2 o 2 r*. r 201 \z:x^m \^it^mm^-^mmm 
G I 2 0 3 fi. ^ftiim^aifc 202 t^hxti b:fe^{tft-§-*> b G 

I ^l^^bTF F 2 0 4---m:^i-5o 
F F T§|5 2 0 4 Ji. G I 2 0 3 t^hXti Lfc^ft«#^i/ U T/Wy^ 

bx«iJ^'^#ttl±S§[5 2 0 5-^l±J;^ii-5o 

ilJ^-tt^ttmiFIS 205 FFTgP204:a^ hXti \.fz.mt\t^^ !9 ^J^^ 
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^-i-ipp 2 0 7 fi. mpgp 2 0 6 t^hy^ti i^ti^mm-^^m-^it i.x^mm 

b-Cg:ltm#i--^^ti.a s c#-^1f ^^$iJ1^$p 2 0 8 -■m;^i-6o $ h 
^#$15 2 o 7 it, mmn2 o 6d>bA;^bfcS:ii{S-^^m-§-^bbT§:^mt-^ 

te:-^*H6NACKft#*:/tJiACK{t-^^il|<tHARQ§P2 1 0 ^mtfir 

10 5o 

;;^<Jri;^;3. — y :/i/^ST*fc5$iJ^lH5 2 0 8 m-§-|fP 2 0 It^^XtiX^tz. 

^=^—^(Dmm.mmmm.i o o(dcq is.-a«sc#-i-it^j:!5. ;^>jri;?^- 

W^RX^^-^it^^<DMC S (Modulation Coding Schemes) 51 i^?6<J 1^:51^ 
1 0 oo#1^:5^'¥•Yy T<^)Smi?plCJ-^&C^MC SSr^^i-5o mmu2 0 

25 51*^L;^^^;^^1f$R^^iig|S2 1 i-.W;^-rsi:^t>l2:s :^<5ri;^:x- y 
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n^ih^2 0.9 mnn2 o s-^^bxtix^tcn-^ih^^m^^^^^x^ 

5 lJ:^}ti-5o ^bT. 5llltHARQ|fP2 1 0 f*^ 2 0 7d=»bNACK 

-^6^^'^*^^UTV^5m;^^^^<^i^^t■7^-^5^S^S^-S^PlH5 2 1 i-^mtj-t^o 
— ^itHARQgiS2 1 0(*s ^^$152 O 7*>bACK{t-^:6^A;/3 Ufc:^ 

10 ^P§I5 2 1 1 ^J^^fis 2 0 8 t^h?<ti bfc^l)f;b•^^t#^^:S-Jv^Ts m 
ftHARQg|J2 1 0;ei^bA;^bfci||ft-r-i5'Sr^^L.-C#Sla5 2 1 4^^^;^ 

^f-^'fbifp^ 1 2(i, mmm^m.2 o 0(D_h{4^igg-e^;5I2l^bf^v^flJ^© 

Si^fe^i^e2 0 o;05|s:^bTt>^v\ c Q I ^^c-it^Jt::^— r 

i!iM<^^fttB;^Jii/S bfcmSr^^i-5 r. i: ^b^Tf^ 5o 
mm^2 1 3f*. ^g=-^fb$P2 1 2va:»e)A:^b;^$!l^ffi7^— iS'^^tJ^CQ n@ 
20 #:'l*«S:^PbT#K§|S2 1 4-^(il;/j-t-So 

#m§|5 2 1 4{*. ^P$P2 1 1 •^^h7^ti\.fz.^^^'T — ^bUm'^2 

1 0 o^mm-i-^'f—'^mK^mi.x-^':f^^ y Tfij^T^2 i ^^mtiir 

5oCQ Iia^'lt^t^s^^— if^^Mi^iljt^fil 0 0lz:@^O'tt^T*fe^o 
25 y TfiJ^Tla52 1 5fl. MW2 0.8jJi^bA;'jbfc#^mji^t^ 

g 1 0 0<^f-:/=¥^ y T<7?'lt^^c:S-5v^T. #m§P2 1 4/5^bA;^ bfc#fi 
m-^%ag-<#;tTS/P^miH5 2 1 6--jii;bi-So 
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I FFTgP2 1 7Ji, S/P^mgP2 1 e^O^bA;^ bfci^ftx-^^ I F 
5 FT UTG I #A§P2 1 8-^tt|;^i-So I F F T$P 1 2 7 ICT I F F T ^ ^ 
fc^illiiift^M 1 0 O-^i^m-rsaHftx-iJ^t-i^ ^iJ#lfP2 0 8^^1*5V^TJ^ 

G I#AlfR2 1 8Ji, I FFTg|5 2 1 7 b A;'3 bfci||ft7='— iJ' JJIG I 
jf AbTiiftil5^^Qi3gg|5 2 1 9-.m;'J-f-5„ 

10 m\t^U^'mM 2 1 9 (4. G I #Atl5 2 18 t^hT^ti \.fz.m%^—'^-k^ 

15 lll3~|§l5Sr^V^Tmlg-t-5o 

m 3 f*. Bif^(Dilft=^^i|® F 1 ©$5fflF*3tc:tiJ 19 btbS 6 4 

■Y y T^^-t-t)<^"efc^o Si^&^^^g 2 0 0 f^^ 1#:~ 6 4#^-C<Df--:/'3{^ 
^yrSr-KoT. ^TO:x— Tc^Mliiifil^iKl 0 0 5/ hv"—^ 

^miti-^o ^m^uwm^u iis-i-iia-n ic^oit s^mawM^ 



20 1^^^^. 1 1#~ 2 lSOf-::/=3r-^ y 4#~4 l#(^f-:/=3r^ y 

T(^)^{tD"o«:dS^0-T?fe5^'a'x SCigmasi 2 7fi, ll#~2 1#<^)i^ 
"^^'^{^•Yy T:R.t;«3 4#~4 l#<^)1^>^=3^^y T§r®^i-So -^TbT^ CQI 
^^^15 1 1 4(:i. 1 1S~2 im<0-^>^^-^ y TS.t>'3 4#~4 l^(D-^zf 
^^]}T<D^(DCQ I ^ i: t>tJ:. 1 1#~2 l#©f-7''¥YyT 

25 :S.tJ«3 4#~4 l|i:(^)lJ->^dE--Yy T(DSC#-^1f^^^^'t-S„ — CQ 
I^^fHSl 1 4fi, 1 1#~2 lSC»1?-:/=¥^ y T:Rt)«3 4#~4 l|i(Z)f- 
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10 m§P 1 2 2:d^6>ffi;^j$tv;5$im'lt^{i. 0 5 J^^i" J; 5 ^mt>h6 4\f 
y Y<DQ 4^<D#i^>^^dr■Y V T<^ S C#:§-1f CQ I i3fe^$P 1 1 A\r.XC 

15 CQ I :&5>fe^$^xv^5f-:;^^^ y T<DSC#-^tt^fi flj ^ CQI 

:^s^^$^Tv^:^ev^i^•:/d{^^ y r<^s c^-^ltfRf* roj ir-f^o bfc^so 

Ts Itfiyfg, 2trs/bS~10 1fiybi, 22tf>yhB~33lfi/bS 
:S.t)«4 2 tf 5/ h i~6 4 If b S*-CJ± roj tfiiXi ^ lllfybi~21 
fry bi^t;«3 4 i^ix h g~4 1 tf 5/ b ri J 

20 ^(D^ofSiCQ I :5.T>*S C#-§-'|f^^g:lt^ofc£%^^® 2 0 0 ^C*5V^ 
$lJ#gP2 0 8 Ji, 1 1#~2 y 4#~4 1#<?D 

^•:f-^^]}T^m^m^n^^x^^\z.ii^ ^ ^^^m.m\t^w\ oojjiovn 
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mi^x% ^y'-^^M^m'¥ir:i t7!>txt ^tkhK. mmm,ti^yh^ < -t 

mmm^m<'r^^tt^x^^o :^mm<Dmmi\^^fift. cqi^ 

10 

mens :^mm(Dmm<D^m2i,::m^mmmmmm6 o oo^^^^i-:/ 

*^JS<^?i^M 2 tc^sMi^iKt^g 6 0 0 fis III 1 \^^'i-MM(omM 1 

aii^t-rs^s^^f*iii2 tm~m^xh^(DXs ^(ommit^m-i-^o 

20 ^-^§15 1 0 7 10 6 t^hXti bfcmi^$tT.fc^iJ»'|f fR^m-^'fb 

^btV^'IB:^i^lJ^^F|J6 0 l-^lli;^i-5„ 

C Q I ^^§15 1 1 4 Sift KM ^§15 113 -A^hAtl UfcSiJ^fii'lt^ J; 

25 CQ I^^lfPl 1 4Ji, ^^OCQ I5P$5l.^(DU#vMitte:J:«9|S§Jbti/ 



wo 2005/01S801 



14 



PCT/JP2004/011499 



3 bAt) Ltz.mm$.mm^m^^x c q i m^mmwi^^m-r^ 

CQ I ^m^-t^o -^TbT. CQ I^^mi 1 4fi. ^^bfcCQ I SrU^ 
\,^Um^^6 0 i^mtJi-^o ^i*5, C Q I ^^IH5 1 1 4 f:i. ^T<^f->^=ar 

^^^^T'fe^ U#V^'|iS2HJ^§P6 0 1 f*. CQ I ^fe^gpi 1 A-d^hAt! V 

fcCQ I tm-^Ui 0 7^>e>A;'jurcBi u#vMit-efe5CQ I bt^v^^it^t 

10 fcCQ I ^n^itm 1 5--ttJ;^-t-5 i: i: titc, 51^UfcCQ I (^S C«-g- 
'It^ilr^^-^'fbSlS 1 1 T^mtiir^o Mc^^\^it. W^/H ~ 8 *T'<^ 8^pg 

±(DCQ I (D^^^tRb. b^V^'fit^lr V-^/W4£Jl_bi: bfc^-a-t^fi l/-<>'^4 
fiJLJiOCQ I O^^B^-r^o b#V^'^ii[flJ^^6 0 1 ^^bfcCQDdS 

ffi;^*t-6:3^l5fe> */c«:. '03J^{^b#V^'(i:>l:V-</V5 6AJha: bfcm-a-T'^i^o^ 

^bfccQ I f)^u^/u7 x^^^m-^i^i-i^^ i.t^^m^M-i-^nMi$.xh^ 2 

6o 8©:I5g<z>1t#trt±i;^i-S;^?feS:^^bfc»-a't-?*> i~8SPg^^i-fc 
6 0 0 i:*iS<z)b#vMit'lf^%iaitb-rv^^, il^iiit^me o oi;: 

25 *3ttscQ I ^^tRi-5;^^fe3it)«^4iibfcCQ I ^^m-t ^m(Dmmm^(D 

y^—^y ^^3:ov^T{*.lll a—in 5 h. n—x-h^<DX^(owm\tm'^-^^. 
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15 

10 (^mcO?f0S3) 

:$:^j!ic^?i^s 3 tc-^^s^iiit^tt 7 o 0 fi, HI 1 \z^'rmm<^mm 1 1^: 

^SMUiifS^R 10 0 jcjoVNTs m 7 (c;^-t-J; 5 ^-^-fbgp i i 7 . ^ 
15 USUI 1 8:S.tJ«SC31«llH51 2 7Sr^#. U# V^^it*lJ^^HS 7 O 1 . 

T^^§|5 7 O 2 j5.tJ«$£fl:§p 7 0 3 >lriiJ!j|I-#-5o ''i ® 7 ^;I:}3V^•r J*. 

20 CQ l^fc^^pi 1 4{i, ^#:(7)CQ I^^Rffl(DUtV^'|^t^^:J;l9l2:^bH 

CQ I <gr5l4lli-^„ ^bT. CQ I^^gpi 1 4{i. ^mi^tiCQ I 
25 V^-iCil^lJ^lfP 7 0 CQ I^J^|?P1 1 4»i. :^T©1h>^^r 

y T(DCQ I >^^^tMfe-rs#'^^-P5fe-r^ ^f-:/^-^ y ros:{tp°o®^b# 
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mit>^ u# vMfij^AjiT'fe s c Q I ®ti^ bfc c Q I ^n'^ihn i 

btV^'fit^|^J^^fP6 0 1 Sil^bfcCQ I 1 ~ 8 <D 8 

10 tt^x-t^o 

xmrn^s CQ I ^tfemiHST 0 3--.j±j;'j-rsa 

15 teife§P7 0 3 J*, -^fflf-:?^^^ y T^*^$|5 7 0 2 b A:^^ bfc^ C Q I ?Sr 
CQ iffljtm^- Kt^ffiv^Tfef^:^^Q!SUTs CQ Ht-^^^ffif->^=3f y T 
iliR|fP7 0 2T'#J>9 ^Tfc if y TtcfiJt) ^-CT#-*$|5i 2 2^m;^i- 

5o cQi^i!£t!c=-K«^ ^=^—i'<Dmmmmmm:7 0 om^mti:^mm 

20 t>*CQ UJloV^XfilH — {Z^tsm^— K^ffiv>;5o J^^i^, S CS-^'tt^fii^ft 
b7icVN©T% fi£miH57 0 3fi. S C#■^'lt#^^:ov^T^i*£i!c^Sb^^v^o 

#aiFPl 2 2}±. t£t!cla5 7 0 3;5=»ejA:^Lfv:CQ I 2 It^hA 

;^JbfcNACK|t-^*fc«ACK{t-^§r#SUTS/P^$fegpi 2 3 --t±l;'3 
i-5o ^filasi 2 2JCT#S$ttfc3|im^t-^fi> €-if>^=3f-\'y T(Z)CQ I ;6S 

25 i#<^1fy=¥-r P TJe:#jt) ^TbttSd^, *^f*^1h:/^-Y U r<DC Q I jjs 
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5 ^^vrm^'^a 0 2^TMm-t^o ^ji4b\ 1218 ^^:*5v^Tf*. m2iim—m^ 
mmmn-mm^ 205, mmu 2 0 e . m^u 207. t^-^^b^ 209, 

3i|{tHARQ§P2 1 0. ^^§15 2 1 1, 2 1 2, ^P«P 2 1 3 . iSfr 

femSPS 0 l^T>*f-:P^de-Y y T^I^IJ^gPS 0 2Ji. i^^ffi^-iJ^^IiSgpS 0 3- 
10 1 ~8 0 3 - n ^^#^-f So aHlfy^-iJ^^SgPS 0 3- 1 — 8 0 3-nfi. 
^-ififc^ltbtbS t><75-efci9. ^iUffy^— t$'^a|fP8 03-1 — 803- 
nfi, l^-1?*j2:7llfti-Sillfix-i5'<^?^Q;S^fT5o 

5g!t£^g|5 8 0 1 fi. SiifeM^g8 0 0;a5iift^fToTV^S 1 (D=^—^<Dm 

mmmmm? o o^c■c^ffi$tL5^^<^^£m=-K^lB1tbTv^5„■^bT^ 
15 isfrfeffc^fp 8 0 1 mm\fsntS3m^2 0 5:b^hAt)Vfc^x<D^'^^^^v 

$158 0 2'-.m;t>i-6o ^=e*5, ^ii^iiit^B 7 o 0 ^j^^stSUc^- 

^ffi LTV^Sfcfe^ #i^{f 7^— t^'^Oia^HSS 0 3 - 1~8 0 3 - n (J^itiSfcSP 

8oif±. ^^mfj^^Uin=-h^^mmvx\>^o 

20 i^:7'=3r^y T¥iJ^IH58 0 2{i. i^fetlc^P 8 0 1 A;^ L.fcii|fri£mW;^;^s 
1^|fP2 0 8:S:t>*^P$P2 0 6-^tti;^i-6o Tte*^. i^:/=^r-f y T^J^^ 8 O 2 

fix ^ajiff^s:7 0 o/{)^b^*sc##^f#^till^t$tb^^v^(DT% fefe:a=»c 

25 feMliii«^e7 0 0 ^*aiOSC#■^^t#^iB1tUTV^5o "tfex :7:i.— 
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m-^n 2 0 7 fi. mm^^ 2 o e t^p^^ti i^t^^mm^^u'^it \^x^mm 

L X g:jt{t-i- IJ:-^ *:Jx^NACKft-^^fcf:iACKft-^Sr i^ft H A R Q IHJ 2 
5 1 0--tl:l;^-f-So 

2 0 8 2 0 7i!)^bxt} vfz^:=^—^(Dmmmmmm 7 0 
o<DCQ I y T^j^^ps 0 2t)^bAti\^ti^^—'f<Dmmmmm 

10 ^51^&6^^:i®tRi-5o ip-^s ftiJI^gP 2 0 8 — if(D^mjiiti^»7 0 

X^^(DX. ^mmmimmm:7 O 0<^#i^:/=^r^ y T<^^fSiPoS£t-i^?CfcM 
15 CS?:31*^i-5o ^fc. mmU2 0 8i-t, #illijifS^g 7 0 0 ^C*3V^T^ 
{t^'n®<^)a0'^^"9->^=af^y TJC. -^Oiiaiilti^g 7 O O^mm-t^y'-i^ 

fejguT*3t), mmnmf£'^-:f^^VT(Dmm}HKx^mmmm^m7 o o 

--3llfi■t■Slil«7^-^5'%1^:/=ar^ y T#lJ:fiJi5 ^TSo r<^^> m'^U2 0 
20 8}:i, iE^jimi^e7 o o;i)>bCQ I :asitfet^/T#TV^/^v^f-:7^dr^ y Tje: 

2 0 8 #1^::^=3e-Y V T ^^:ov^TO^*^ U^^^-^^ki^lt^^^-^^k^P 2 o 

9--m;^b. y T^cov^To5PtRbrc^p^^'!t$Rt^^l®^2 i 

l-^|±l;^j-f-5 i: t>l3:> y ^^^ JJi J: !9 ^^ll^iifti^e 7 0 o izifij 

25 i9^Tfc1^:/=3?^-YyT<©'lt#^f-:;^'3s^^yrf!l^T$P2 1 5-xtfc|;bt-5o 

^i^. ii^ii<tig«7 0 0^^1*5 its CQ I ^m^\.x-^-zr^^ y r^cfiji^ 
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f*#f-y^^ VT<DCQl ^~M~i^1^m^'^fcm(D^';^^^ V T^cfiJV) ^ 

^^:ov^Tl^LPJi-5„ HI 3 ^^:*3V^-c. ^m^^WM^'^i i3-i~ii3-n 
lcioit5S:<tp"oKM^^:^J: > l 1#~2 l #<7)1^:/=^f ^ P T^t)« 3 4# 

1 1 1S~ 2 l#C»f->^d?--Y y T:R.tJ«3 4#~4 l||Of->*'d{-^ y TO 

10 CQ I ^m^ir:5 tthK. mm'9-y'^^VTm^U7 0 2 ii#~2 

1#(Z)CQ I f*l 1#~2 l^(D^y^^ V TKWiy) ^X ^ k t hi^^ 3 4 
#~4 l#C91^:/^•r y TOCQ 3 4#~4 lS01^:p^dr^ y T Jj:#J»5 
^TSo — U%V^'^M^fIS 7 0 1 1 1#~2 y 
t)«3 4#~4 l#(^i^:7'^■Y y Tfi^^Of-:/'3{^-r y T(^CQ lS.tJ«S 
15 -It^^^^b^SiVNo 

i«>j:t^. ^f-:/=3r^ y T©cQ I ^c^^^;;$^fcf^iloi^:7'=3^•Y y 

1 — 11 s-nK^if^^msh'^mmi^Mx^. 1 in- 2 l#(^i^:/'¥•^ 

y T2g.TJ«3 4#~4 l#01h:/dr^ y T (D^m^Wii^ ^MXh^m^s 
20 VMit^J^lfP 7 0 1 1 in— 2 l#C0f->^=3r^ ij T^^tJ^S 411—4 mo 
y T©CQ I Sr^tR-fS i '^;Hi^:/'3r^ y T^^gp 7 0 2 

1 1#~ 2 1#(^CQ I ^-'M--i^^^M):^^'^fz. 2 2#~ 3 2#(^1^ 
y^-t y TJcfiJIP i: i: 3 4#~4 l#(^i^•:/^^ y T<DCQ I 

^~>^t— J-#>!r>t^&$-^fc 5 1#~5 7#(Df-y^-^ y T^cSiJt? ^T5„ — 
25 U^V^'li^^|q|^^H57 0 1 f*, 1 1#~2 l#<^i^:;^=ar^ y TS:T^3 4#~ 

4 i#<z)i^:/=¥^ y T^^>^^<^i^:^>^ y tcdcq i 2^t>*s c#-^'lf 
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y rn, mwimmmmT o o tmmmmms o o t(Dmx'h^if>^\:^yb^m\^ 

5 "^5^ h^Sr^i-^jt^J-^feSo ^ 9^;:^-t-J; 5 U# v^'jii[^|^J^$p 7 0 l 

^Jfe<^?P^m3 til J:tt}^. y T^^:oV^■C;fc^bfcCQ I <lr> CQ I 

<x-^mmmmm8 o o{*^^<^i?-:/dr-Y y tcocq i *^fcs<D;i^^ipj^i- 
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5 o ;a ^ ^ 5> tt 5 w i: ;0S -C # S p 

10 :^mm(Dmm4K^^mmmimmm i o o o f^i. mi iZTjk-tmmcomm i 

i^m^MmmiWmW: i O O ^^:*3V^T. I§I l O i^Tjkir^ oK. CQ I ^^§P 1 
1 4. n-^it^l 1 5 ]Slt)«^PlEP 1 1 6 •h<DXh^o ti:i3^ mi OiZ 

*3v^•rtt. mi tm~m^xh^'^:^iatm—(Dm'^^Hi.x^(Dmmnm 

15 sc^^|fPi2 7Ji. H-i-^pi 0 7y5>bA;':bfcCQ HBI^It^ir^m^?! 
KM^gP 113-l~113-n it)>hXti UfcM^filf ^ i: J: !5 > C Q H@ 

i: UTJ^^-ftlgp 117 -^mts-t^o 
20 1 2 2 f*, ^fS^P 118 t^^y^ti Ufd S C#-^1f ^^T>*^P^ 1 2 

1 Tb^bA:^ bfcNACKm-^*fcfiACK4t-^Sr#SbTilljtx — ^J' ^ifefife 
^^bfc)llft7^-i5'%S/P^^|$l 2 3--|fJ;^>t-5o 

:^mM<Dmm4Km^m^mmmi i o o<^#lfi^^cov^T. mi i 
^m^xmmir^o m 1 1 mmmmw 1 1 o o y^m 

25 -efeSo ^^*5, m 1 1 ^^:*5V^Ttt^ III 2 i: HI— fll^T^fe SgP^^JJIf*!^— (D^^ 
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ACK<t#*fcJ:iACKft-§-^5l|ftHARQ§P2 1 O^mtsir^o 
M'M^ 2 0 8 ^-f-SP 2 0 7 t^hXti bfc#3--if oiijgliilt^tt 1 0 

^2 o 8{i. illitl3:'^>ffi-rai^::/'^^ y Tlt#^f-:7'^^ y Tm^TlfP2 1 

15 ^pg|52iifi, fcb;6^CJ?)iS:^$ti.Tv>5@^oig|i:3^^lc:Ti§mHA 
RQ$|5 2 1 o:0^^A;'jbfci^ff-7*-^?^^|^bT#m§P2 1 4--tiS;^-r 5„ 

20 H 3 ^^:*5V^T. S:{tp°pKS'J^^ 113-l~113-n (3:*5tt ^Si^Wp^pS 

^ 1 i#~ 2 i#(Df-:;^=3{^^ y T:R.tJ«3 4#~4 

y T(D^fif^M;^5^0-CfcS»'^^ S C^^^tPl 2 7f*. 11#~2 1# 

<Di^:/=3r•^ y T25.-o*3 4#~4 1 ^ y TtD;9^(Ds c#-^'it#:^ffi 

;^i--5o — s c^ii^ifis 1 2 7 f:i^ i i#~ 2 i#of-:7'^^ y t:j^tj5 3 

25 4#~4 \) TU^O^'^-Zf^^ y T(^S C##'|f#fi|iJ:;^jL^£ 

mi mMmmmmi 0 0 o;«>^bSii&^^mi 1 0 o-«aiijt$^^{t 
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■^(Dy:^—^-y h^7jk'fh(DX*h^o 1 2 2 bffl;^ ^tt^M^'lt^ 

f*. mi 2 \^^'t^ 5 S cm^"^ 12 7 ^^:Til*^$tbf^li^^^^ y T(?5 
6 If^y f30^e>5^eS SC##'ttmi: 1 If 5/ h <Z) A C K/N A C Kjf-^- 1 y6SH#5> 

■Y V r(D sc^-^mmt 1 tf h<^ACK/'NACK^t#:0S^5>ilJ#m^^ 
;fe<t-^"t?fe^„ S c#-i-'lt#(i, 6 4^a(D1^:/dp^ y X<JD l#<^i^";^53^-^ U 

i:i-5„ bfc^o^ox. iif5/hg, 2 If 5/ h g~i 0 If 5/ h 2 2 If 5/ h 

g~3 3 If 5/ b g^U?4 2 tf h g~6 4 tf b S^-efi roj ^ ^) , 1 
1 tf 5/ b i~2 1 h nRXJ^3 4 If 5/ h g~4 1 fc'y b B*"T?f± r 1 J i: 

15 

^mm^mnir^(Dx\ cq i ^ s cm^^m(om:^^mm't^m^Kit-< 
x±\)^m\^xmin-t^m-^m^mh-t^t\c^^ ^ mmx-^^y'—'^^mM 
20 ^m^^-t:! t:d^xt ^ t thi<^. mmm.ti^4-^<'r^^t:b>x^^ i&,(Dm 

n^mmir^fcifxB:\^^<Dx\ t ^ mm\cid\,^x . mm-t^m^m^mi^^ 
M<D^m4\z^tn-£^ mmmmmn. hh-!b^\:^i^mM\^x^^^fhx\^^n 
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:^mm<D^m s tc^^ii^iim^s 1 4 o o mi {^T^-rmmcomm i 

\^0^^MmmitmW: 10 0 (3:*3V>T^|21 1 4 J; 5 ^^.n-^-it"^ i i 5 > 

^mui 1 e^^-^-'fkiasi 1 7.mm^i i 8 25.tj«s c^^^iifisi 2 7^i^#. 

b#V^'(i:^|^lJ^^F|5 1 4 0 1> CQ IffiftSfC^- K^^gp 1 4 0 2^ ^m^^^ 

10 y r^eill^ 1 4 0 3Rt>'*£t!!:$P 1 4 0 4 ^iiip-t-;5o fs:^s EI 1 4 ^z::jav^ 

15 tv^'lii'lt^i:^>mv^T^§:^SlS^K;55b#V^'lil:JBil±■T?fc5CQ I ©^Sr5^*^U 
31^b/cCQ I ^CQ I ffit£fc = - K4fe^^l 4 0 2^iiitli-^ tt-^K. 

misi x^fccQKDs c^-^mn^^m-^-:f'^^ v rmisiU 1403 --m;oi- 

b#V^^l&^l^J^gPl 4 0 Ifi. ±|B^m<D?^^2lc33ltS U#VMeJ|Jlj^gP 
6 0 1^ mW^^ MIR C Q I :65 l/^/V 1 ~ 8 8 ^|5g(^F*9<^V^-fno W 

20 ^/i-xh^i!)>^^ir8^m(D-mm^m:h-t^:}7m. i^tii^mMm(Dmm^m 
ti'r^:^m(DMM^^mmvxv^\f^imi^^-t^:Lt7i^x^^o t^:^. ^ 
x(D-^-:f'^^ V T(DCQ I oifiji^ej u#vMiii^_h(DCQ I ^miR-r^bm-^i^ 

25 tetS:^— K31*l^^-efc5CQ IffiJ^m^— Ki^J^gPl 4 0 2J:i. CQI 
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0,^1 4 0 2J±, b#vMit^J^§pi 4 0 i;6^bA::^jUfcCQ I ^ffiV^TCQ 

v^n^^n^i 4 o 4^mti-r^o cq i ^fet6:=i^ K'lt^t^^j 

fiJ>9^T^®T*fc5^ffif->^=¥'^y T^iR^l 4 0 3{*. 1 2 1 

<9 ^TTfemiasi 4.0 4-.m;^i-5o iir:T% T^«^§I5 1 4 

10 0 3 f*. LtvMe^j^ifP 14 0 1 i!}^bmm(D s cm-^mw^Hi^xti \^tcm^i^ 

4 0 4f±. m.m-^-:f^^}}Tmi^Ul 4 0 3^>hX:b\.t:LACK 

15 t^m^-K^^^pi 40 2^^bA:^Ufci£t!c3-KSrffiV^T^fc^Sb■r# 
m'§Pl 2 2-.|ii;^>-t- S„ 

^MM(DMWi5\^^^mMm^mii 5 0 0 m2 \^7riirmM(D^m 1 k 

20 #5Sifi^^e2 0 0 ^Ji^BV^Ts 121 1 5 \z^-ti: 5 \z.^ M^W^U 1 5 0 I.S. 
t>*J|^iJ^^ 1 5 0 2 ^muir^o Jfc*3. mi 5 ^^:;j3V^Tf^^ HI 2 1^— 

M'li^mmmm^ 205. ^p^p 2 0 e . 207. ^^^^^gp 209. 

3^{tHARQ$P2 1 Os ^Plf|5 2 1 1, i^-^-ftlgp 2 1 2^ ^PlfP 2 1 3 . ag* 
25 ittfc^P 15 0 1 ^WJ^^gp 1 5 0 2 mitf—^^mU 1503-1-1 
5 0 3 - n ^mf^-f-^o ^iWy'—'^^mU 1503-l~1 503-n{i, 

=^—^mnii-fhih^i^(DXhy). ^mmy^—'^mmui 503-i~i5o 
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miknu 1 5 0 1 mmmmm i s o o 35SJi^i^^ToTv^5 1 <^>^— r 

■eUT. ilS^i£t!c§i5 1 5 O 1 Ji. Mm^m^m^2 0 5-A^hAt}Vfz.±X(D^ 

1 5 0 2^mtiir^„ ^limjifi^g 1 4 0 0 f*. m>^d:Si£t5:=- K 

^'Se^ffi bTV^Sfc^i?>. ^mimT'—^Mm^l 503-l~150 3-n(D3t 
t£i!c§|5 1 5 0 1 , ^^^^iSfem^— KSrfB1tbTV^5„ 
mi^Ul 5 0 2fi. i£t!c=-KtCQ I i:%M##ltfcCQ lfflfe£S!c3- 

tJ'^aepi 503-l~l 50 3-n(OmMUl 5 0 2 ^^Mts^^UWn 
15 K^^SPl 4 0 2 t^m(Dh(DX^?>o n^Ul 5 0 2fl. 3^4£miPP 1 5 0 

bT. ^j^ij^gpi 5 0 2t*, :i:t:^c#>^ji^g^l£mffl;^^5b#v^'lite;±-t?fe51^:/ 
^-Yyr^. iimjift^Bi 4 0 0^^:T^^Rl$tLfci^:;^dE^^ y TT-feS%(D 

'i[J2J^±(^f->^=3^^ y T<^CQ I ^iltRbT. 51$^bfcCQ I ^$!||^§P 2 0 8 

25 ^P$P2 0 6W:. 2|^J^$P 1 5 0 2>0>bA;^bfcACKft#^/cW:NACK 
{f-^tr^P brm-^lFP 2 0 7-^W;/3-t-^o 

m^^2 0 7i-i. ^P§iS2 0 6:«i=»bA;^bfcACKft-^*fc{*NACK« 
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4 0 0(DCQ I J:<9> :^^i;^cr.^v >'i/T/^=f P ^^:S<5v^T;^ 
5 i-5o BP*>^ fij^^lfp 2 0 8 tt. fiJ5£|fPi 5 0 2;^l^pJA;^bfci^:/=¥■Y y Tli 

c^cQ I <fc «9 s #iij^ii^t^ia 1 4 0 o^^:ov^T(^1^:/=¥^ y r^o^ita 

W^^\^ir^:z.t7!)^x-^^(DX\ ^mmmit^^Wi 4 0 0 icov^To^i?-:?' 

y r<z)^mia^ij:^&cfcMc s?irii*^-rs„ ^j^^§i5 2 0 8 mm'^m 

10 iE^iifti^ttl 4 0 0-^i^m-r53lim7^-i5'Sri^-:^=3e^ y r#l^:fij«9 ^xa„ 
^(^Nfx ^J^$P2 0 8{*. ^HJ^^i 5 0 2:d^e>CQ 1 305A;^UJicv^f-:/=3{^-Y 

O 0Jc#Jt9 ^Tfcif>^^^ y T<7?•|f^<lr1^y^=^r•^ y T#I^T$P2 1 5--m;^ 
MHiim^ei 4 0 0^^:*3^tS1^>^'3s.^yT^5l*l-^5;^^^3:ov^ 

20 y TiiiR^p 1 4 0 3(i. 1 2 y T 

S.TJ«3 4#i~4 l#i<Df->^=¥-Y y TtCACK{t#^fct*NACK{S-§'^ 

Kfi-i-*fcf±NACKft#;?iSB#^fij#m$nfcm-^-T?fe?)o H^^^^ igso 

#-a'^-f:t> AC Kft-^^/cJlN A C Kit -i-^j^^f-r S ^ ^ 5 

25 CQ I .65 5 \fy bie5.^-t?fcSOl;:*f bTACK^^*fcf*N ACKff-^fi 1 
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mWli=^— KS:®^LTACKif-^*/ci(iNACK{t-^SrfiJ'9 ^Tfcf->^=3f--Y 

•^fni-XN AC Kit-^^m ^ ^Xt^-^-^^^ V T^:^^ ^l^Zf)) >-:^^"bTt)^ 
±IB^ii<^?^^ 1 5 iz:*5V^T. iift^:^|*l F 1 Jj: 6 4 
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F P G A (Field Programmable Gate Array) L S I F^gpoiUgS-fer/U 

^B^j^^ft, 2003^8^60 mm(t>''^m 2003-288I62 
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6 . mmn^^mn. 
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15 it^o^ia 6 iB^(Diiiiji{t^eo 
20 m^(D^m 3 iamoMiiii<t^e„ 
25 m^(D^m 3 iBife(^Ma3ifi^go 
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5 11. m^(D^m 1 mmommmmmm^Mcmir^mmm^mmo 
10 m.t. 

20 y T lite: su^-r^M^ 7^5/ 
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